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(54) TUBE ROLUNQ OUT APPARATUS 
(67) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined Oat 
portions, supporting with use of axles rolling out members, mounted on supporting plates. The Oat 
portions are in the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at Its one side. The supporting plate are arranged 
in the grooves and rigidly connected with the axles of the rolling out members. Each above 
~X mentioned groove has at its end portion an additional groove. Each supporting plate Is provided by 

, . « protrusion, placed in the additional groove. The housing with the supporting plates is embraced 

by a nut. EFFECT: enhanced reliability of the apparatus at operation due to such structure of tt_ 2 cl, 7 dwg 
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(54) YCTFOftCTBO flJIH PA3BAJn>H0DKM TPYB 
(57) Abstract: 

MootipereflKe npe^Ha3Haizeso jyw pa3BanbipEKH nepexpbtt»aTOiefl K3 npo^HJifeHWX TpytS. ycTaHawiKBaeMwx 
b eaa max Ha 6okoboH noeepximcTW Kopnyca BbtxmnHeHbi HaxnoOHUe nracoe yuacTKH, Ha Koropbtx c 
nowombjo oceil na onopebuc rniacrwHax ycraHoamwbi BaJihqyK>mHC aneMnrrw (B3). IIjiocxhe yuacroi 
DbmoJiHeHM b BHffe mymHRpOTeomx qexoooK (U). Och U coBnaflajoT c oemm B3. Ha U BbmonmiHbi 
OTKpwrbie c ojnioro nomja naou (Tl). Onopnwe nnacnrnw pacnojioxoai b H h xecrfco cannaraw c ochuk B3. 
Ha OTspwroM Konqe ksuk^oto n BwnanHCH noaomvrTtnhHbtA n. Kajs^an anopnaH roiacrraa cuartxeHa 
BbiCTynoM. pa3Momafflba< c flonanHirrejibHOvi H. Kopnyc c onopHUMH nnacTHnauH oxBaTbieaer radxa. 
Tax an eoBOKYUHQcn, npaoHaxoB o6ccncMKBacx ooBbmrcHHC b^cjkhoctii ycrpoScxca, 1 3. n. ^-nu, 7 an. 
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Description [Onucame M3o6pcrcHKH]: 

H3o6pctchhc othocsttch k oypemoo n KararranhBOMy pewoary ckbomh b apepfnaavKao. b lacTHOcni. 
wlH paaaaTibaoBWBaHHH ycrpoflCTB H3 irpo^wibHUX rpy6 npn hx ycTanoaxe b cKBamHe. 

Haaoonee o/udkhu * rooopercHHio no rooflraaoft cympocm hbohctch ycrpoftcrreo nnH pa3BajibupBKH 
npoAHnhHMX TpytJ npn nepeapwTHH hmh 30H coiohchchhh b olbwdihc. copcpmaince nuibift 
qHnHHnpi^ecinaft aopnyc. na napymnoft noecpxeocTH aoroporo ewnoriHCHw hhiuiorhwc orrHoorrcjibWO 
npoflojibBoft och aopnyca iuiockhc y^acrwi. h ycraHoancHinje na noenwm c nouomno ocefl Ha onopHwx 
nnacTHHax Barcfeuyjomue sjieueHTbi. 

Hwcra-raow <m>ro ycrpoftcrea HjyiHercH BCHa^cmHocrt> ero p^orbi «3-3a KCAocrarotjBofl (hidkob) 
npoHHOcrra aopnyca, MimHMajibaaH -ronmpna creaira aoroporo b pcsywraTc BbmojmcHHH Haa^oHHbix a cro 
npoftonhHoft och anocrax y^aencoe hc yRoanerBopHcr yenonmo iidomhocth npa apyuenHH. 

Uenb motfpereHHH noawnxeHHe naAeraocro ycrpoficTBa oa wr yBciraucfmri npo^mocTH ero aopnyca. 

AocwrtrrcH T**. hto b anwwBao«M ycTpoBcrec paaaanbapBDi xpyo, coflcpmampt ikuihh 
i^caHHWpTOaaril aopnyc. Ha Hapynraofl noBcpxHorra aoroporo BbmonHEHW hsiuiohhuc otoochtoimio 
nponojibaoft och aopnyca nnocm yuacrra. a ycTaBoaneHHwe na nocjKAHHX c noMom b» ocea Ha onopHbix 
miacTBHax BanbuyaanHe aneweirrbi. cor*acno M3o6pm»oo HaanonHwe nnocntt yuacTKH Ha Hapymnofl 
DOKpxaxrra aopnyca BbmoJineHbi a ura^pa^oDC neaoBoa. och aoropboc cotgaAaarr c ochwb 



nm^mpnoa aneaieirroB, a na neaoBaax BbmonacHbi orapwrbie c o W ioro Hoima h aacneHTpinmo cumuchhwc 
k He*y naciw. npH stow onopHuc nnacnaHW pacnonomcHw b naaax h xecrao caroamj c ochwh 
BawiynnxHX ajxeueHTOB. 

DpyrHM otothhcu onacwBacuoro ycrpoHcrea hbtihctch to, <rro na orapwTow kohhc aa«Aoro naoa 
BfamojmeH nonanHHTOttHNH na3. a aaa^an onopnaa roiacnma CHaSacaa BbicrynoM, pacnonomesHbw b 
AononHHTOi^HOM nasy, npn yro* yerpoftcrao cHaomeHO raftaofl, oxuaxbiBaiomeft aopnyc c onopm^xM 



YaaaaHHbie otjdwhh o6ccn<OTBa»T B03MOKHocTb yBtJDweHHH Tflinnjmbi ct«kh aopnyca b HaH6oJie€ 
ocacsoM ixxncpcHHOM ochchbh cro, 6naroAapR leuy noBwrnacrcn iipo«roocTb aopnyca a, cjicwoeawibHo. 
HaAwaHOCTB pafiorw yerpoftcTBa 6ca B3mchchhh cro HOMHHam^oro napymnoro A^a^rpa A™ AanHoro 
THiiopasMcpa. 

Ha (>ar. 1 noHasaeo ycrpoftcTBO, ycrasDOTicHHOC b npo^KFii^oH pasBanbUpsbiBacuafl rpyoc, o6mHlk bha: na 
ter. 2 cctow A-A Ha Jar. 1; ea ♦ar. 3 ♦parMcar aopnyca yerpoftcTBa c KOHCTpyKTHBHMMH wcwoimffl 
Ann ycTaHOBKH Bajibayaxniix ancuearoB; Ha #ht. 4 bha no crpenae B na (Jar. 3; na $ar. 5 ccichhc B-B na 
tar. 1: sa fmr. 6 cokhhc r-r na (nr. 1. aa <iar. 7 ccothc H-H aa ♦nr. 3. 



ycrpoAcTfio nnn paoBanbnpBKH Tpy<5 {^ht. 1) ccAcpmHT npjnnnnJH'iccKHH nonbifl aopnyc 1 c nc^rpanbHHM 
aaHajioM 2 a pcoi^aMH 3*4*™ cocahhchhh ccotbctctbchho c aonoimoa 6ypHm*n>ix rpy6 5 h 
caBaxHHHbni o6opyAOBaHacw 6. Ha eapymHoa noBepxBocm aopnyca 1 no A yrncu a ero npo A onbHOfl och 
BMnonHcHKi njiocxac yuacnm 7 b bhac nHTniHApawecaHX ucaoBoa 8. Ha aoropboc BbmojiHCHbi orapbiroc c 
oanoro aoHAa naaw 9, 3KcncHTp*WH0 cucmcHHbic othochtcjimio ncaoooa b cropoHy orapbiToro aoHua 3thx 
naaoB. c yrmo/icHHHMH 10 b hx npoxHBonanoaLHbix orKpbiTboa aomjAM CTCHaax. B aaaax 9 pa3 M ca^cHW 
onopmae nnacnmw 11 c acowptaauH 12 no hx ne P H<>epHH ($ar. 1), BXO A HmHUH b yrjiyfSncimH 10 naDOB 9 

fyHT. 3 H 4). 

Ha noBcpxHOCTH onopHbtx nnacTHH 11 (^ar. 1). K0HTaaTHpy»mcfl c aopnycow. HaroronncHW Bwcrrynw 13. 
BXDHHinHC b AononHHTeTttHbie na3W 14 (*ht. 3 h 4). hwhojihchhuc Ha orapbrrbix ywrnsax naaoa 9. Ha 
aapyxHoft noaepxHOCTH aopnyca n«nojn«Ha pestoa 15, na aoropyio HasHHtjeHa rataa 16, oxBaTOBajoinaH 
onopnbic nnacTHHbi 11 h o6Vcnwiffia»iaaH coHuecroo c hx aoobipbaaMH 12. BbicrynaMH 13. yrnyojiCHHrnm 10 

B KOpnyCC H AOQOJIHHTCTlbHbtMH naOOMH 14 (J«KCaHHK> n/iaCTHH U OT npOBOpOTa H BbffiaACHHH K3 na30B 9. 

Ha bhchthhx ot aopnyca noBcpxHocTHX onopHbcc nnacTHH 11 xcctko h c ^cuarrpnHHbM oicmcHHCii a hx 
BepxHeft ncpnicpHH (rpaimne) aaxpameHU och 17 «|>nr. 1 a 2). Ha aoropbix c nowonnjo ^Hacnpyiomero 
aonboa 18 ycraHonncHbi BantnyioinHe aneucirrw 19. Tlpa stow och 17 aaiibnyicanKX ajiencHTOB 3aapcnncHbi 
aa onopHMX nnacTKHax U Taa. mto hx reowrrpinccKHe och chmuctphh coBnaAaarr c rcoMcrpHtwcxHUH 
ocffun CHMMcrpaii vfamBffpnvccKax ^€aoBoa 8 (cm. oc«By» nmaao 0-0 na $ht. 3-4). 

Sa^cHTpOTHoe meincHHe naaoB 9 othochtchbho njion^aAH hckobok 8. a Taame eejuwuHy uaKCHuanbHO 
BOOMOKHoro yr/iy6ncHHH ucaoDoa b cTCHay aopnyca onpcACJi5ooT pacMCTHWM nyrcM WW aoHKD<rraoro 
THiiopaaMcpa ycrpoHCTBa c yncTOM o6ccncHCHHH nco6xoAHMoro 3anaca npo-mocTM aopnyca npn pa6orc 
yerpoftcTBa b ycnoBHHX apy^cHHH. A aaKOOianhHo bo3mo«hoc cwcmcimc onopnwx njiaci™ 11 
ornocHTOibHO ocefl 17 BanbuywinHx ajicueHToe 19 o6ycnoaneHO pacnono^eHMcu naooB 9 do A hhx h xeu, «rro 
rcourrp*wecKHC och CHMuerpwH □aapcruicHHbtx na hhx <xxA 17 DanbuyioinHx wcmchtob 19 Aonaiiw 
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comaAarb c rtOMcrpiwcauom ochmh cHuwerpHH qezoDox. 

Pafiora ycTpoftcTBa uo^chhctch Ha npBMepe paooanbapBKB npofwibUbix xpy6 npa vcxmmjpm bub dohw 
HapymeHHH repMCTOTHOcni o6ca«aoft ao/ionHW 20 ($bt. 1. 5, 6) r n ron rnt m, 

np<4K7ibHWc xpy6w 21 cnycsaiox eny-ipi* o<5caAHofl nonomnj 20, o HHrcpean HDonm^ca b pacnntpOTorr «o 
npraaTW* edc ctchok k ctchrc ofcaflHOK KonoHHM 20 ($bt. 5) cooflaHHcw BHyrpcHHero rawpaansweocoro 



3aTCM c nowombio pc3b6bi 3 ycrpomrrBo npncowiHWOT k kojiohhc Tpy6 6 m cnycxawr b cxeamMHy. Ho 

flOCTBJK€HBB yCTpOHCTBOM BepXJlCTO KOHIja IipO$IUIbHWX Tpytf 21 KOJIOHHy 6ypiUlbHMX Tp><S HaMBHaiOT 

epamaTb npa o«hobpcmchhou oo3^aHHB oceeoft aarpy^KK n npoubOKH dojioctb Tpy6 «pc3 neHrpajiWffl**! 
KaHaJi 2 Kopnyca 1 mhhkoctuo. B pesyjibraTc stopo maoaaTbce AaancraeM y^acrra 22 |$ht. 5) 
npofcanfeHMx xpy6 21 Bwnpaa>iH»TOi «o roioTHoro b rcpMcraworo npamaira bccm HapymHoa nosepxaocTB 
npo^BJifcHtix tpytJ k BHyrpeHHca no Be pxBocTH o6caflHbix Tpytf 20 ($>ht\ 6}. 

no oxohm tunas paaBajifaqptsMBaHBH xanoHHy 6ypB7ibK«x Tpy6 5 c ycrpoacreou no/pDiMaiorr B3 c uB a wnmn . 



naBncHBH. 
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Claims [Oopuyna ■3o6pereiniHl: 

1. yCTPOflCTBO JV151 PA3BAHbUOBKM TPVE, co^cpaiamee nonbdk qHTiHBjnnwccKHft Kopiryc, Ha HapymHoa 
noBepxeocTH Koroporo DbrawTHCHU HawiOHHwe oroocHTOifaHO npojjpnbBoA och Kopnyca iuiocxkc yuacrra, h 
ycxaHOBJiCHHwe Ha nocncffHHX c noMon^JO oce* na onopHUX nnacniaax Bantuyiompe ancwcaTU, 
cmnwa»mcccH xcw, «rro Ha*jioHHbie nnooare y^acnai na HapyxBoa noocpxnocm xopnyca BwnanHCHbi b 

a^C Ig WimnpHTO KBX UCXOW1K., OCH KOTOphDC coBcaflajoT C OCHMH BaOWOTOmHTt anCMCHTOO. a na UCKOEKaX 

ajnojiHcm>i ontpbiTbie c oflHoro xoima a MtateHxpiwBO cwemcHHbic k HCMy naobi, npn stom onopubuc 
rmacTWHW pacnonoxeHU B naaax h xernco ceraainj c ochmh Banbayxxupx ajieueHTos. 

2. YcrpoflCTBO no n.l. or/nreajMqecctt Ten, hto Ha orapbiTOM KOHqe Kaxfloro na3a BbznaraicH 
flononmrrcabiibffi na3. a KamaaH ooopHan nnacmHa c&a6xcsa BucrynoM, paawemcuHUn D 
OoncuiHHTOitHou naoy, npa arou ycrpoftcreo cHafiacao raftKoa, oxsaTbiBaiomea aopnyc c onopKbtwH 
nnacrasauH. 
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Drawlng(s) [McpTemnJ: 
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Qui. 7 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section R-R in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing I with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 



"I 
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View E shown as turned around 



Fig. 4 



RU 2056201 CI 



Fig. 5 



Fig. 6 
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Fig. 7 
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